Retroviral transfection into primary culture of hepatocytes, and gastric epithelial cells
One day after the initiation of primary culture, medium was changed to the basal chemically defined medium supplemented with 40 ng/ml of hepatocytes growth factor (HGF) (Peprotech) and 20ng/ml of epidermal growth factor (EGF) (Peprotech). On the second day (in gastric epithelial cells culture) or the third day (in hepatocytes culture), the medium was replaced with the retrovirus-containing medium from PLAT-E cells, supplemented with polybrene at the final concentration of 8 µg /ml, HGF (40 ng/ml) and EGF (20 ng/ml).
iPS cell induction iPS induction from primary culture of hepatocytes and gastric epithelial cells was performed as previously described (S3) , with some modifications. Hepatocytes or gastric epithelial cells were isolated, cultured on feeder cells and transduced with pMXs-Oct3/4, -Sox2, -cMyc and -Klf4 as described above. Twenty-four hours after the transduction, the cells were replaced in fresh basal chemically defined medium supplemented with HGF (40 ng/ml) and EGF (20 ng/ml), and the medium was changed every two days until the third (for Fbx15 selection) or seventh (for Nanog selection) days after transduction, when the medium was replaced with the ES medium(S4) supplemented with LIF. For Fbx15 iPS selection, we added G418 at a final concentration of 0.3 mg/ml, and for Nanog iPS selection, 1.5 µg/ml puromycin. In one experiments, G418 selection was initiated at 10 days after transduction (S- Table 1 ). In another experiment, no drug selection was applied (S -Table 1 ).
Teratoma formation, RT-PCR analysis, and bisulfite genomic sequencing were performed as previously described (S3) .
Generation of triple transgenic mice for genetic lineage tracing analysis
We first crossed homozygous Nanog-reporter mice with homozygous CAG-CAT-Z mice(S5). We then crossed the F1 mice with homozygous Alb-Cre mice (S6) . Primary hepatocytes were isolated from the triple transgenic mice for iPS cell induction. In addition to IPCR, we also performed selective inverse PCR (SIPCR) in order to identify both of the integration sites and identity of the retroviruses. Genomic DNA was digested with six base cutter enzymes such as PstI, NsiI, BamHI, or BglII (TOYOBO).
X-gal staining of cultured cell
These fragments were ligated and amplified by nested PCR. The common forward primer for the first primer was pMXsU3F1 (5'-AAATGACCCTGTGCCTTATTTG-3'). Reverse primers for the first PCR were Oct3/4R1 (5'-CTGAAGGTTCTCATTGTTGTCG-3'), Sox2R1 (5'-AGTGGGAGGAAGAGGTAACCAC-3'), c-MycR1
(5'-TTCTTGCTCTTCTTCAGAGTCG-3') or Klf4R1 (5'-CGGAATGTATACTGGGTCCAAC-3'). The common forward primer for the second PCR was pMXsRF1 (5'-TCCAATAAACCTCTGCAGT-3'). Reverse primers for the second PCR were Oct3/4R2 (5'-TCCAATAAACCCTCTTGCAGTT-3'), Sox2R2 (5' CTGCGAGTAGGACATGCTGTAG-3'), c-mycR2
(5'-AATCGGACGAGGTACAGGATTT-3'), or Klf4R2 (5'-GCAGATTCTCGGCTGTAGAGGA-3') . The sequences were determined either directly or after subcloning into pCR2.1.
Immunoblotting
The cells 4 days after retroviral infection were washed with PBS(-) and treated with 1 x SDS sample buffer followed by boiling. Cell lysates were separated by electrophoresis on 10% SDS-polyacrylamide gel and transferred to polyvinylidine difluoride membrane 
S-Figure 13 Protein expression in hepatocytes and MEFs
The four factors or DsRed (as a control) were introduced into hepatocytes or MEF with retroviruses. Four days later, cell lysates were collected and analyzed with SDS-PAGE and Western blot.
